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Description 

POSITION DETECTOR AND DETECTED ELEMENT 

Technical Field 
[0001] 

The present invention relates to a position detector and a detected 
element, and in particular, to the position detector and detected element 
which are novel and capable of detecting an absolute angle of a rotating 
object and an absolute position on an XY plane, facilitating assembly, 
miniaturizing an apparatus and reducing costs. 

Background Art 
[0002] 

To acquire an absolute angle of a rotating object, there is a 
conventionally used method of detecting an encoded pattern with a sensor 
having a high resolution, such as an absolute encoder. 
[0003] 

Figures 12 (a) to (c) are explanatory diagrams showing an example of 
such a conventional method of detecting the absolute angle. Of these, 
Figure 12 (a) is a side view of a substantial part of the encoder, Figure 12 (b) 
is a plan view of a disk of the absolute encoder, and Figure 12 (c) is an 
enlarged view of a part A in Figure 12 (b). As shown therein, an absolute 
encoder 60 has a pattern 62 which is a binary n-bit code cut into slits and 
encoded by angle formed on an absolute position detecting disk 61 . 
Furthermore, a one-rotation detecting pattern 69 for detecting an origin is 
provided. In particular, the pattern encoded by angle is formed by a 
significantly advanced manufacturing technology. 



BEST AVAILABLE COP^ 



[0004] 

There are also the following conventional technologies as to detection 
of the number of rotations and angle of rotation. To be more specific, there 
are a method of detecting the number of rotations by using multiple light 
sources for radiating light of different properties on an NMR apparatus (Patent 
Document 1 listed below), a method of changing a degree of monochromatic 
coloring on axial periphery and thereby knowing an axial displacement (Patent 
Document 2). 

Patent Document 1: Japanese Patent Laid-Open No. 2001-215239, 
"Body of Rotation Detector", Abstract, claims and Figure 3 

Patent Document 2: Japanese Patent Laid-Open No. 1-277704, 
"Rotation Axis Displacement Detector", Abstract, claims and Figure 1 
[0005] 

As described above, in the conventional method of detecting the 
absolute angle, formation of a pattern encoded by angle requires a 
significantly advanced manufacturing technology, and so a body of rotation 
should be in a certain size or larger. As a characteristic of detection is 
influenced by positions and the like of the configured sensors and light 
sources, positioning thereof requires high accuracy and manufacturing 
involves considerable difficulties. Therefore, miniaturization and cost 
reduction of a detector is difficult. Furthermore, it is impossible detect a 
position on an XY plane. 
[0006] 

Such a technical limit remains basically unsolved even in proposals 
indicated in the above-mentioned Patent Documents. 

An object to be attained by the present invention is to provide a 
position detector and a detected element which are rid of the problems of the 
conventional technologies and capable of detecting an absolute angle of a 
rotating object and an absolute position on an XY plane by using a simpler 
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configuration and an easier method, facilitating assembly of an apparatus, 
miniaturizing the apparatus and reducing costs thereof. 

Disclosure of the Invention 
[0007] 

As a result of considering the object, the inventors hereof found out 
that the object is attainable by configuring a detected element such as a body 
of rotation to be able to reflect an electromagnetic wave of a wavelength 
continuously changing according to a position, which led to the present 
invention. To be more specific, the invention claimed or at least disclosed by 

the present application as means for attaining the object is as follows. 

[0008] 

(1) A position detector comprising: a detected element having a 
pattern for generating a position signal formed thereon; and a sensor for 
detecting the position signal based on the pattern by receiving an 
electromagnetic wave generated on the detected element by light irradiation, 
characterized in that the pattern is visibly or invisibly formed like gradation to 
be able to send out the electromagnetic wave of a wavelength continuously 
different according to a position on the detected element to the sensor side. 

(2) The position detector according to (1 ), characterized in that the 
pattern is one of the following: 

(2-I) a pattern for receiving light from a light emitting element 
forming a part of the sensor or provided separately from the sensor so as to 
reflect the electromagnetic wave of the wavelength different according to the 
position on the detected element onto the light receiving element forming a 
part of the sensor; 

(2-II) a pattern for receiving light from a light emitting element 
forming a part of the sensor or provided separately from the sensor so as to 
transmit the electromagnetic wave of a wavelength different according to the 
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position on the detected element to a light receiving element forming a part of 
the sensor; 

(2-111) a pattern for receiving light from a light emitting element 
forming a part of the sensor or provided separately from the sensor so as to 
generate the electromagnetic wave of the wavelength different according to 
the position on the detected element by means of fluorescence excitation or 
the like and irradiate a light receiving element forming a part of the sensor 
therewith. 

(3) The position detector according to (1) or (2), characterized in 
that: the sensor has a wavelength separating portion such as a spectral 
spectrograph or a primary color filter for separating the electromagnetic wave 
from the detected element into the wavelengths; and the position is detected 
based on the wavelengths thereby separated and obtained. 

(4) The position detector according to any one of (1 ) to (3), 
characterized in that the detected element is in a disk-like form to have a 
position in a rotation direction detected; and a pattern for generating the 
electromagnetic wave of a different wavelength to be sent out to the sensor 
side is formed in the rotation direction so as to detect a rotational position of 
the detected element by means of such a configuration. 

(5) The position detector according to any one of (1 ) to (3), 
characterized in that: the detected element is in a parallelogrammic form to 
have a position on a coordinate plane detected; and a pattern for generating 
the electromagnetic wave of a different wavelength to be sent out to the 
sensor side is formed in a quadrant thereof so as to detect a coordinate 
position of the detected element by means of such a configuration. 

(6) The position detector according to any one of ( 1 ) to (3), 
characterized in that: the detected element is in a spherical form to have a 
position on a spherical surface detected; and a pattern for generating the 
electromagnetic wave of a different wavelength to be sent out to the sensor 
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side is formed on the spherical surface so as to detect a position on the 
spherical surface of the detected element by means of such a configuration. 
[0009] 

(7) The position detector according to any one of (4) to (6), 
characterized in that the detected element has an origin for position detection 
provided thereon by a part of the pattern or a pattern separately provided so 
as to be capable of detecting an absolute position. 

(8) The position detector according to any one of (4) to (7), 
characterized in that the pattern is formed by colors or coloring continuously 
changing according to the position. 

(9) The position detector according to (8), characterized in that the 
pattern consists of multiple basic colors provided at different positions on a 
detected position and colors placed continuously between adjacent two of the 
basic colors and based on a color mixing ratio between them. 

(10) The position detector according to (9), characterized in that the 
basic colors are two or more primary colors including the cases of the three 
primary colors of colored rays or three primary colors of colored materials. 
fOOIOJ 

(11) A detected element having a position signal generating pattern 
for generating an electromagnetic wave by light irradiation formed thereon, 
characterized in that the pattern is visibly or invisibly formed like gradation to 
be able to generate the electromagnetic wave of a wavelength continuously 
different according to a position on the detected element. 

(12) The detected element according to (1 1 ), characterized in that 
the pattern is formed like gradation by color or coloring continuously changing 
according to the position and is in a disk-like form to have a position in a 
rotation direction detected. 

(13) The detected element according to ( 1 1 ), characterized in that 
the pattern is formed like gradation by color or coloring continuously changing 
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according to the position and is in a parallelogrammic form to have a position 
on a coordinate plane detected. 

(14) The detected element according to (1 1 ), characterized in that 
the pattern is formed like gradation by color or coloring continuously changing 
according to the position and is in a spherical form to have a position on a " 
spherical surface detected. 

(15) The detected element according to (1 1 ), characterized in that 
the pattern is formed like gradation by color or coloring continuously changing 
according to the position and is in a belt-like form to have a position in a 
certain direction detected. 

(16) The detected element according to (1 1 ), characterized in that 
the pattern is formed like gradation by color or coloring continuously changing 
according to the position and is in a cylindrical form to have a position In a 
rotation direction detected. 
[001 1] 

As the position detector and the detected element of the present 
invention are configured as described above, it is thereby possible to detect 
an absolute angle of a rotating object, an absolute position on an XY plane 
and the like by using a simpler configuration and an easier method. It is thus 
possible to facilitate assembly of an apparatus, miniaturize the apparatus and 
reduce costs thereof. 



Brief Description of the Drawings 
[0012] 

Figure 1 is an explanatory diagram showing a basic configuration of a 
position detector of the present invention; 

Figure 2 (a) is an explanatory diagram and a side view about the 
position detector of the present invention for detecting a rotational position; 



Figure 2 (b) is an explanatory diagram and a plan view about the 
position detector of the present invention for detecting a rotational position; 

Figure 2 (c) is an explanatory diagram about the position detector of 
the present invention for detecting a rotational position, which is a graph 
showing the rotational position of-a detected element and an example of a 
status of electromagnetic wave generation in conjunction therewith; 

Figure 3 is an explanatory diagram showing a side configuration of the 
position detector of the present invention for detecting a position on an XY 
plane; 

Figure 4 is an explanatory diagram showing an example of a method 
for configuring a pattern on a spherical surface as to the position detector of 
the present invention for detecting a position on a spherical surface; 

Figures 5 are explanatory diagrams showing pattern configuration 
examples on the detected element for detecting a position on a spherical 
surface according to other examples; 

Figure 6 is a diagram showing a configuration example of the detected 
element of the position detector for detecting a rotational position; 

Figure 7 is a diagram showing another configuration example of the 
detected element of the position detector for detecting a rotational position; 

Figure 8 is a diagram showing a configuration example of the detected 
element of the position detector for detecting a position on an XY coordinate 
plane, which is a plan view showing a pattern example of the position detector 
for detecting a position on an XY coordinate plane shown in Figure 3; 

Figure 9-A is a diagram showing another configuration example of the 
detected element of the position detector for detecting a position on an XY 
coordinate plane; 

Figure 9-B is a diagram showing a further configuration example of the 
detected element of the position detector for detecting a position on an XY 
coordinate plane; 
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Figure 9-C is a diagram showing a still further configuration example of 
the detected element of the position detector for detecting a position on an XY 
coordinate plane; 

Figure 10 is a diagram showing another configuration example of the 
detected element of the position detector for detecting a coordinate position i 
a certain direction; 

Figure 1 1 is a diagram showing a configuration example of the 
detected element of the position detector for detecting a rotational position; 

Figure 12 (a) is an explanatory diagram showing an example of a 
conventional method for detecting an absolute angle, which is a side view of 
an encoder substantial part; 

Figure 12 (b) is an explanatory diagram showing an example of the 
conventional method for detecting an absolute angle, which is a plan view of a 
disk of an absolute encoder; and 

Figure 12 (c) is an explanatory diagram showing an example of the 
conventional method for detecting an absolute angle, which is an enlarged 
view of a part A in Figure 12 (b). 



Description of Symbols 
[0013] 

1, 11,21,31,41,201,271,411 ...detected elements 

251-A, 251-B, 251-C, 261-A, 261-B, 261-C, 261-D, 261-E ... detected 

elements 

2, 12, 22, 32, 42, 202, 272, 412, 422 ... patterns for generating a position 
signal 

252-A, 252-B, 252-C, 262-A, 262-B, 262-C, 262-D, 262-E ... patterns for 
generating a position signal 
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3, 13, 33 ... sensors, 4A, 14A ... light emitting elements, 4B, 14B ... light 
emitting elements, 5, 15 ... light receiving element, 6, 36 ... rotation axes, 10, 
20, 30 ... position detectors 
2201, 2202, 2203 ... basic color peak positions 

3201, 3202, 3203 ... basic color peak positions " 
60 ... absolute encoder, 61 ... absolute position detecting disk, 62 ... encoded 
pattern, 63 ... sensor, 64 ... light source, 66 ... rotation axis, 69 ... 
one-rotation detecting pattern 



Best Mode for Carrying Out the Invention 
[0014] 

The present invention will be described in detail below with reference to 
the drawings. 

Figure 1 is an explanatory diagram showing a basic configuration of a 
position detector of the present invention. Figure 1 is conceptually 
configured to facilitate a description. There are also such cases as to the 
following drawings. 

In Figure 1, as a main configuration, a position detector 10 of the 
present invention consists of a detected element 1 having a pattern 2 for 
generating a position signal formed thereon and a sensor 3 for detecting the 
position signal based on the pattern 2 by receiving an electromagnetic wave 
generated on the detected element 1 by light irradiation. The pattern 2 is 
visibly or invisibly formed like gradation to be able to send out the 
electromagnetic wave of a wavelength continuously different according to a 
position on the detected element 1 to the sensor 3 side. 
[0015] 

In Figure 1, the position detector 10 is provided with a light emitting 
element 4A as a part of the sensor 3 or independently from the sensor 3, and 
the sensor 3 is provided with a light receiving element 5 as a part of it. Here, 
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the pattern 2 is configured to receive light from the light emitting element 4A 
and reflect the electromagnetic wave of a wavelength different according to 
the position on the detected element 1 onto the light receiving element 5 
forming a part of the sensor 3. 
[0016] 

According to such a configuration, the position detector 10 of the 
present invention has the light emitted from the light emitting element 4A 
reflected on the pattern 2. In that case, the electromagnetic wave of a 

wavelength continuously different according to a position on the detected 

element 1 is sent out to the sensor 3 side and detected due to a visible or 

invisible gradation-like configuration of the pattern 2. 

[0017] 

To be more specific, the electromagnetic wave of a different 
wavelength to be detected has positional information on the detected element 
1 so as to allow the position of the detected element to be detected by the 
sensor 3. It is possible to detect an absolute position of the detected 
element 1 easily by identifying a specific position of the detected element 1 by 
the wavelength of the electromagnetic wave in advance and storing that 
information. 

[0018] 

Figure 1 shows the detected element 1 as a body of rotation. 
However, the present invention is not limited thereto but may also be used for 
position detection on an XY plane as will be described later. In short, the 
present invention includes within its scope any method of configuring a 
surface or a part as a position detection subject in a visible or invisible 
gradation-like pattern whether it is a rotation-direction position (angle) or a 
position on the XY plane and thereby generating a position-dependent 
electromagnetic wave by light irradiating action on the pattern so as to obtain 
the positional information by detecting the electromagnetic wave. Therefore, 
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the surface or a part as a position detection subject is not limited to a plane, 
but the position detecting method of the present invention may also be used 
for a curved surface such as a spherical surface. 
[0019] 

Here, the pattern 2 can send out the electromagnetic wave of a ~ 
wavelength continuously different according to the position on the detected 
element 1. This means that the pattern 2 generates reflected light and 
transmitted light by receiving irradiation from an external light source (4A or 
the like) or generates fluorescence by being fluorescence-excited. The 
pattern 2 on the detected element 1 is formed so as to generate a color 
(visible light) or invisible light specific to that position in that case. 
[0020] 

"Being visibly or invisibly gradation-like" means that the pattern 2 has 
the electromagnetic wave having a wavelength specific to the position 
generated by such irradiation, and the electromagnetic wave is in a 
continuously changing pattern along with the position on the detected element 
1. 

[0021] 

In Figure 1, it is also possible to have a configuration in which the 
position detector 10 is provided with a light emitting element 4B as a part of 
the sensor 3 or independently from the sensor 3, and the sensor 3 is provided 
with the light receiving element 5 as a part of it. Here, the pattern 2 is 
configured to receive light from the light emitting element 4B and transmit the 
electromagnetic wave of a wavelength different according to the position on 
the detected element 1 to the light receiving element 5 forming a part of the 
sensor 3. 

[0022J 

According to such a configuration, the position detector 10 of the 
present invention has the light emitted from the light emitting element 4B 



11 



transmitted by the pattern 2. In that case, the electromagnetic wave of a 
wavelength continuously different according to the position on the detected 
element 1 is sent out to the sensor 3 side and detected due to a visible or 
invisible gradation-like configuration of the pattern 2. 
[0023] 

In Figure 1, it is also possible to have a configuration in which the 
position detector 1 0 is provided with the light emitting element 4A or 4B as a 
part of the sensor 3 or independently from the sensor 3, and the sensor 3 is 
provided with the light receiving element 5 as a part of it. Here, the pattern 2 
receives light from the light emitting element 4A or 4B and generates the 
electromagnetic wave of a wavelength different according to the position on 

the detected element 1 by fluorescence excitation or the like to irradiate the 

light receiving element 5 forming a part of the sensor 3. 

[0024J 

According to such a configuration, the position detector 1 0 of the 
present invention has fluorescence emitted on the pattern 2 by the light 
emitted from the light emitting element 4A or 4B. In that case, the 
electromagnetic wave of a wavelength continuously different according to the 
position on the detected element 1 is sent out to the sensor 3 side and 
detected due to the visible or invisible gradation-like configuration of the 
pattern 2. 

[0025] 

The sensor 3 can be configured to have a wavelength separating 
portion for separating the electromagnetic wave from the detected element 1 
into the wavelengths and detect the position based on the wavelengths 

thereby separated and obtained. A spectral spectrograph or a primary color 

filter can be used as the wavelength separating portion. 
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[0026] 

Figures 2 are explanatory diagrams about the position detector of the 
present invention for detecting a rotational position. 
Of these, Figure 2 (a) is a side view. 
Figure 2 (b) is a plan view thereof. 

And Figure 2 (c) is a graph showing the rotational position of the 
detected element and an example of a status of electromagnetic wave 
generation in conjunction therewith. 
[0027] 

In Figures 2, a position detector 30 has a main configuration in which s 
detected element 31 is in a disk-like form to have a position in a rotation 
direction detected and has a pattern 32 for generating the electromagnet 
wave of a different wavelength to be sent out to the sensor 33 side formed i 
the rotation direction. Here, a placement relation between the light emitting 
element and the light receiving element is not limited, and the electromagnet 

wave can be sent from the pattern 32 to the sensor 33 by using either method 

of transmission or fluorescence other than the shown method of reflection. 

This also applies to the following example. 

[0028] 

According to such a configuration, the position detector 30 has the 
electromagnetic wave generated in the pattern 32 having received light from 
the light emitting element based on a specific pattern provided according to 
the rotational position of the detected element 31 . The electromagnetic wave 
is sent out to the sensor 33 so as to detect the rotational position of the 
detected element 31 . The position detector for detecting the rotational 
position of the present invention can be used on an encoder for instance. 
[0029] 

As for the detection by the sensor 33, the electromagnetic wave sent 
from the detected element 31 is dispersed and detected by wavelength by the 
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wavelength separating portion such as a primary color filter or a spectral 
prism. The electromagnetic wave is thereby identified so as to obtain the 
information on the rotational position identified by the electromagnetic wave. 
[0030] 

Because of such a system, it does not require as high accuracy as 
before and a rough placement is possible when deciding a placement position 
of the sensor 33 against the detected element 31. It is thus possible to 
miniaturize the apparatus, facilitate manufacturing of the apparatus and 
reduce costs thereof. 
[0031] 

Such a method of wavelength dispersion and detection of the sensor is 
used not only in the case of detecting the rotational position but also in the 
entirety of the present invention. 
[0032] 

Figure 3 Is an explanatory diagram showing a side configuration of the 
position detector of the present invention for detecting a position on an XY 
plane. In Figure 3, a position detector 20 has the detected element 1 1 in a 
parallelogrammic form to have a position on a coordinate plane detected, and 
a pattern 12 for generating the electromagnetic wave of a different wavelength 
to be sent out to a sensor 1 3 side is formed in a quadrant thereof. It goes 
without saying that the parallelogrammic forms also include a rectangle, a 
square and a lozenge. As for the light emitting element, a reflection type 14A, 
a transmission type 14B or a fluorescence excitation type may be used as 
appropriate. 

[0033] 

According to such a configuration, the position detector 20 has the 
electromagnetic wave generated based on a specific pattern provided 
according to an XY-direction position (+ X, + Y, - X, - Y) of the detected 
element 11 in the pattern 12 receiving light from the light emitting element. 
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The electromagnetic wave is sent out to the sensor 13 to detect the 
coordinate position of the detected element 11. The position detector of the 
present invention for detecting a position on an XY plane can be used on an 
XY table for instance. 
[0034J 

Figure 4 is an explanatory diagram showing an example of a method 
for configuring a pattern on a spherical surface as to the position detector of 
the present invention for detecting a position on a spherical surface. 

Figures 5 are explanatory diagrams showing pattern configuration 
examples on the detected element for detecting a position on a spherical 
surface according to other examples, (a), (b) to (d) and (e) are the examples 
observed from a top face direction, three side directions and a bottom 
direction respectively. In these diagrams, the detected element 201 is in a 
spherical form to have a position on the spherical surface detected. A 
pattern 202 for generating the electromagnetic wave of a different wavelength 
to be sent out to the sensor side is formed on the spherical surface so as to 
detect a position on the spherical surface of the detected element 201 by 
means of such a configuration. 
[0035] 

As exemplified in Figure 4, it is possible, for instance, to combine the 
patterns for continuously changing hues, saturation or intensity or both of 
them in an equatorial (latitude) or longitude direction on the spherical surface 
so as to form the pattern 202 on the spherical surface. In this case, it is also 
possible to use a combined pattern for placing the pattern of hues based on 
the three primary colors of colored rays at 360° in the latitude direction and 
the pattern of brightness and saturation at 1 80° in the longitude direction. 
[0036J 

According to such a configuration, the position detector has the 
electromagnetic wave generated based on a specific pattern 202 provided 
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according to the position on the spherical surface of the detected element 201 
in the pattern 202 receiving light from the light emitting element. The 
electromagnetic wave is sent out to the sensor (not shown) to detect the 
position on the spherical surface of the detected element 201 . The position 
detector of the present invention for detecting the position on the spherical 
surface can be used for control of joint movement in robotics for instance. 
[0037J , 

As for the position detectors of the present invention described above, 
the detected element can be provided with an origin for position detection by a 
part of the pattern or a pattern separately provided. It facilitates detection of 
an absolute position. 
[0038] 

As exemplified by the position detector for detecting a rotational 
position of Figure 2 (b), the position detector 30 of the present invention can 
have the pattern 32 formed in colors continuously changing according to the 
position. The pattern 32 can be formed in colors continuously changing 
according to the position. Needless to say, this is not limited to Figure 2 (b) 
but is also applicable to detection of a position on the XY plane and a position 
on the spherical surface described above, and a coordinate position in a 
certain direction, a rotational position on a periphery of a cylinder and other 
positions described later. 
[0039J 

In Figure 2 (b), the pattern 32 can be configured by multiple basic 
colors provided at different positions 3201, 3202 and 3203 on a detected 
position and colors placed continuously between adjacent two of the basic 
colors and based on a color mixing ratio between them. Needless to say, 
this is not limited to Figure 2 (b) but is also applicable to detection of a 
position on the XY plane and a position on the spherical surface described 
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above, and a coordinate position in a certain direction, a rotational position on 

a periphery of a cylinder and other positions described later. 

[0040] 

To be more specific, as for the color continuously changing according 
to the position, it is possible to use a color group which is a single color as the 
hue and has changes generated by continuous color mixture between its pure 
color and gray, that is, a color group of continuously different saturation. It i 
also possible to use a color group which is a single color as the hue and has 
changes generated by continuous color mixture between its pure color and 
white and between its pure color and black, that is, a color group of 
continuously different brightness. It is also possible to use a pattern of color 
mixture of two different hues or color mixture of three or more different hues 
[0041] 

Figure 2 (c) is a graph showing a relation between the rotational 
position (angle) and color density in the case where the peaks 3201 , 3202 
and 3203 of Figure 2 (b) are red (R), green (G) and blue (B). it is possible to 
detect the absolute position because the rotational position is identified by a 
color generated by mixing the colors. 
[0042] 

As for the position detectors of the present invention described above, 
it is possible to render the basic colors as two or more primary colors and 
further use red (R), green (G) and blue (B) as the three primary colors of 
colored rays or cyan (C), yellow (Y) and magenta (M) as the three primary 
colors of colored materials. 
[0043] 

The detected elements related to the position detectors described 
above are also the invention claimed by the present application. A 
description will be given below as to concrete configuration examples thereof. 
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[0044] 

Figure 6 is a diagram showing a configuration example of the detected 
element of the position detector for detecting the rotational position. As 
shown in Figure 6, a detected element 41 can have a configuration in which 
the pattern 42 is formed like gradation by color or coloring continuously " 
changing according to the position and is in a disk-like form to have the 
position in the rotation direction detected. To be more specific, the detected 
element 41 of the present invention can be provided with continuously 
changing different colors in the rotation direction, where the positional 
information identified by each of the colors is obtained by detecting each of 
the colors. For instance, it is possible to place the basic colors such as the 
three primary colors of colored rays or colored materials at the positions on a 
circumference divided by 120° or the like so as to form a pattern of gradation 
among them. 

[0045] 

In the case where the present invention is applied to a rotation detector 
as shown in the examples described in Figures 2 and 6, the pattern 42 is 
formed, in which the peaks of the three primary colors are placed on the 
circumference divided by 120° and coloration is performed by linearly 
changing a mixing ratio of the three colors. The reflected light and the like 
generated by receiving irradiation from the light emitting element are 
dispersed by wavelength by means of the primary color filter, spectral prism or 
the like, and the density of each of the colors is measured and detected so as 
to detect the color subjected to light and thereby detect the absolute position 
of the rotational position. 
[0046] 

Figure 7 is a diagram showing another configuration example of the 
detected element of the position detector for detecting the rotational position. 
As shown in Figure 7, a detected element 41 1 can have two kinds of patterns 
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41 2 and 422 concentrically provided on the disk. As shown in Figure 7, one 
of them is the pattern like Figure 6 (412), and there is the pattern 422 different 
from it inside. For instance, the pattern 422 can be a pattern consisting of 
different colors from the pattern 412 at the same angular position. In addition, 
it can be a pattern not gradation-like while adjacent colors are discontinuous 
in at least one of the brightness, saturation and hue. Such a configuration 
allows multiple kinds of angular positions to be detected. 
[0047] 

Figure 8 is a diagram showing a configuration example of the detected 
element of the position detector for detecting a position on the XY coordinate 
plane, which is a plan view showing a pattern example of the position detector 
for detecting the position on the XY coordinate plane shown in Figure 3. As 
shown in Figure 8, a detected element 21 can be configured to have the 
pattern 22 formed like gradation by color or coloring continuously changing 
according to the position and in a parallelogrammic form to have a position on 
the coordinate plane detected. As shown in Figure 8, it is possible to set 
peaks 2201, 2202, 2203 at appropriate positions of the pattern 22 such as a 
corner position and a midpoint of a side so as to form a gradation pattern. 
[0048] 

Figures 9-A, 9-B and 9-C are diagrams showing different configuration 
examples of the detected element of the position detector for detecting a 
position on the XY coordinate plane respectively. As shown in these 
drawings, detected elements 251-A, 251-B and 251-C can have the patterns 
(252-A, 252-B) in which three basic colors are placed at appropriate positions 
on the XY coordinate plane. In this case, it is possible, for instance, to place 
the colors at three angles of the four angles respectively or trisect all 
circumferences and place the colors on the positions thereon as appropriate. 
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[0049] 

It is also possible to render it as a pattern (252-C) having the hues 
placed in a horizontal direction and the saturation or intensity or both of them 
placed in a vertical direction. In this case, it is possible, for instance, to place 
one of the three colors at both the right and left ends and place the other two 
colors in an intermediate portion at adequate intervals as appropriate. 
[0050J 

As described by using Figures 4 and 5, this detected element has the 
pattern formed like gradation by color or coloring continuously changing 
according to the position and is in the spherical form to have a position on the 
spherical surface detected. 
[0051] 

Figure 10 is a diagram showing another configuration example of the 
detected element of the position detector for detecting a coordinate position in 
a certain direction. As shown in Figure 10, a detected element 261-A and 
the like can have a configuration in which the patterns 262-A and the like are 
formed like gradation by color or coloring continuously changing according to 
the position and are in a belt-like form to have a position in a certain direction 
detected. 

[0052] 

Here, it is possible, as with the detected elements 261-A, 261 -B and 
261-C, to have patterns (262-A, 262-B and 262-C) in which there are three 
basic colors placed at adequate positions on a belt-like element. It is also 
possible to have patterns (262-D and 262-E) in which there are two basic 
colors. As for the method of placing the basic colors, it is possible, in the 
case of using three colors, to adequately place the same basic color at both 
ends of the belt-like element and the other two colons inside as appropriate for 
instance. It is similarly possible, in the case of using two colors, to place the 
respective basic colors at both ends. 
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[0053] 

Figure 1 1 is a diagram showing a configuration example of the 
detected element of the position detector for detecting the rotational position. 
As shown in Figure 11, a detected element 271 can have a configuration in 
which the pattern 272 is formed like gradation by color or coloring "~ 
continuously changing according to the position and is in a cylindrical form to 
have a position in the rotation direction detected. Although two patterns 
formed in Figure 1 1 , there may be a single pattern as a matter of course. As 
for the method of placing the colors, the configuration may be the same as the 
aforementioned disk-like detected element for instance. The detected 
element 271 may be provided on a shaft of a motor, for instance, to be used 
for detection of a motor rotational position. 
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Industrial Applicability 
[0054J 

As the position detector and detected element of the present invention 
are configured as described above, it is possible to detect an absolute angle 
of a rotating object and an absolute position on an XY plane by using a 
simpler configuration and an easier method. It is thus possible to facilitate 

assembly of an apparatus, miniaturize the apparatus and reduce costs thereof. 

Therefore, this is an invention having a great deal of potential in industry 

starting with the FA and OA fields. 
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